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57 ABSTRACT
(71) Applicant: Nokia Siemens Networks Oy, Espoo (57) . .. .
(FT) A method includes transmitting reference signals to user
equipment from an active antenna array system including a
(72) Inventors: Timothy Thomas, Palatine, 1L (US); multlplf: of antennas arrayed in at least a vertical direction.
. . The active antenna array system is configured to perform the
Frederick Vook, Schaumburg, IL (US); o . : : .
. transmitting of the reference signals using multiple vertical
Eugene Visotsky, Buffalo Grove, IL ¢ . . . .
(Us) beams having vertical patterns designed to provide desired
vertical patterns after codebook feedback from a codebook is
. ) . applied on transmissions from logical ports of the antenna
(73) Assignee: Nokia Siemens Networks Oy array. The method includes receiving codebook feedback
) from the user equipment in response to transmitting the ref-
(21)  Appl. No.: 13/929,944 erence signals. The method includes transmitting information
) to the user equipment at least by applying selected entries of
(22) Filed: Jun. 28, 2013 the codebook corresponding to the codebook feedback to the
logical ports of the antenna array, wherein application of the
Publication Classification selected entries causes the active antenna array system to
perform transmitting information using multiple beams hav-
(51) Int.ClL ing the desired vertical patterns. Apparatus and program
H04B 7/04 (2006.01) products are disclosed.
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